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ABSTRACT 
 
  
 
 
 
 Oleic acid is one of the major fatty acid in vegetable oil. In this research, zeolite 
catalysts are used over the conversion of oleic acid into isooctane as the future 
biopetrol in a heating mantle at atmospheric pressure. The main purposed of studies is 
to improve the concentration of isooctane using catalytic cracking method. The effect 
of various amount of Zeolite catalyst at 1g, 5g, 10g and 20g and various dilution factor 
of isooctane to hexane at 1%, 5%, 10% and 20% are studied over the yield of biopetrol 
at 98
o
C. Gas chromatography is used for the qualitative and quantitative analysis of the 
samples. Backward calculation is applied to calculate the actual concentration of 
isooctane in the distilled oleic acid. The maximum yield of desired isooctane obtained 
at 20g of catalyst and dilution of 20% isooctane to hexane is recorded at 7.89%. 
Experimental works has successful show that catalytic cracking is greater in 
conversion than thermal cracking.  
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ABSTRAK 
 
 
 
 
 
 Asid Oleik adalah salah satu asid lemak utama di dalam minyak sayuran. Dalam 
kajian ini, agen pemangkin Zeolite telah digunakan untuk memperolehi  isooktana 
daripada asid oleik untuk dijadikan sebagai biopetrol pada masa akan datang dengan  
menggunakan pemanas mantel pada tekanan atmosphera. Tujuan utama kajian ini 
dijalankan adalah untuk memperbaiki kepekatan isooktana menggunakan kaedah 
penguraian agen pemangkin. Kesan perubahan  jumlah agen pemangkin Zeolite pada 
1g, 5g, 10g dan  20g serta perubahan faktor pencairan isooktana kepada heksana pada 
1%, 5%, 10% dan  20% dikaji terhadap penghasilan biopetrol pada suhu 98
o
C. Alat 
Gas Kromatografi telah digunakan untuk kualitatif dan kuatitatif analisis semua 
sampel. Pengiraan semula kepekatan isooktana tanpa pencairan heksana digunakan 
untuk mengira kepekatan sebenar isooktana di dalam didihan asid oleik. Kepekatan 
maksimum isooktana dicatatkan pada 20g agen pemangkin dan pada 20% cairan 
isooktana kepada heksana iaitu sebanyak 7.89%. Experimen ini telah berjaya 
membuktikan penguraian menggunakan kaedah agen pemangkin lebih bagus 
berbanding kaedah penguraian haba.  
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CHAPTER 1 
 
 
 
 
 
INTRODUCTION 
 
 
 
 
 
1.0      Introduction   
 
 
           Biofuels for transport, including bioethanol, biodiesel, biogas and biopetrol 
have enormous potential to displace a depletion amount of conventional fossil-
derived fuels around the world over the next decades. Biofuel sources particularly 
vegetable oil have recently grabbed many researchers attention via their wide 
availability and renewably. Instead of environmental friendly, several evidences 
showed that the usage of biofuel also can improve the engine efficiency. Biodiesel 
for example performed excellent energy balance (input; 1/ output; 2.5) which would 
be 78 % greater than standard diesel. (Herschel, 2007) Generally, biofuel is defined 
as a liquid or gaseous fuel that can be produced from the utilization of biomass 
substrates according to Giampietro et al. (Tamunaidu and Bhatia, 2006) In this 
research production of biopetrol is the main topic that being focused.   
  
         Commonly, natural triglycerides present in vegetable oil are extracted into 
several oil components using transterification route but it generates a large amount 
of glycerin (byproduct) thus difficult to purify. Therefore, catalytic cracking method 
is suggested. However, triglyceride molecules are too large to enter the pores of 
Zeolite (Dupain et al, 2006) during catalytic cracking; therefore this research is 
proceeding within vegetable oil derived or fatty acid into biopetrol at 1 atm and at  
                                                                
2 
 
 
98
o
C. In this case, oleic acid (C18H34O2) has been chosen for conversion into 
isooctane which also the major constituents of biopetrol  since that oleic acid 
contain low in sulfur and nitrogen  besides it also  encounter more than 40% 
constituents inside most of  the vegetable oil such as palm oil, olive oil, rapeseed 
and others. Beside, Zeolite also is chosen because it possesses a catalytic activity 
that is much higher than other types of catalysts because of its high selectivity 
properties. 
 
         Twaiq et al in his paper claimed that, recently several researchers have been 
successful in production of hydrocarbons from palm oil mainly bio-gasoline or 
biopetrol (Tamunaidu and Bhatia, 2006) which have been carried out using 
cracking catalysts in a micro-reactor but still not valid for commercialize.   It also 
has generated a significant of interest of Palm Oil Research Institute of Malaysia 
(PORIM) in development of biodiesel from palm oil. (Hussain et al, 2006)   
           
 
 
1.1      Research Background and Problem Statement 
         
 
           With concern to the global warming growing unstable, reduction of energy 
supplier and the increasing of global crude oil prices that up to RM 2.70 per liter for 
petrol while RM 2.58 per liter for diesel in Malaysia started 1
st
 July 2008 and not 
counting other world countries that suffer oil barrenness because of their geography 
area, it believes that biopetrol will fulfill the worldwide demand for, in the future.  
Compared with ethanol and biodiesel as currently cleaner-burning alternatives, 
biopetrol is still newcomer. But if the governments take seriously pushing it to the 
recent market within development technology activity it will not be surprising that 
biopetrol will take over the renewable energy market.  
 
             As noted earlier, one factor that leads to increasing of oil prices is that our 
oil reserves can not stand much longer and we are unable to be the net exporter of 
